A taxonomic revision of the Cotula coronopifolia group is presented. We recognise seven species, largely restricted to wetland habitats within the Greater Cape Floristic Region of South Africa. The group is distinguished by prominent sheathing leaf bases and disciform heads. At the onset of this study, nine species had previously been recognised (two of which, Cotula bracteolata and C. pedunculata, are here reduced into synonymy), of which seven were regarded as species of conservation concern in previous IUCN Red List assessments. A key to the seven species is provided, together with an updated taxonomy which includes detailed morphological descriptions, typifications, diagnostic illustrations, and maps of known geographical distributions. As a result of the revised species concepts, improved identifications and detailed distribution data, the IUCN Red List categorisations were downgraded for three species (C. eckloniana, C. filifolia, C. vulgaris) and upgraded for one species (C. pusilla). This study highlights the importance of comprehensive taxonomic data to guide Red List assessments and other conservation efforts.
Introduction
Cotula L. (Asteraceae) comprises ca. 55 species (Germishuizen and Meyer, 2003) and has its centre of diversity in South Africa, with species distributed across the Southern Hemisphere and some naturalized in the Northern Hemisphere (Himmelreich et al., 2008) . The genus is placed within the early diverging subtribe Cotulinae of the tribe Anthemideae (Himmelreich et al., 2008; Oberprieler et al., 2007) and is closely related to the largely South American genus Soliva Ruíz & Pav. and the predominantly Australasian genus Leptinella Cass. Generic boundaries between these taxa are not clear and in need of revision (Himmelreich et al., 2012) . To a large extent this has been hampered by the poor state of our knowledge on the species of Cotula and its generic delimitation (Manning et al., 2013) . This genus has never been revised and the number of South African species has doubled since Harvey and Sonder's (1865) treatment of the South African members nearly 150 years ago. Indeed, the need for a revision of Cotula was highlighted more than a century ago by Hutchinson (1911) and most recently also in the National Strategy for Biosystematics Research in South Africa.
As a first step towards a comprehensive revision of Cotula, we studied a group of morphologically similar species that included the type species C. coronopifolia L. These species are characterised by prominent sheathing leaf bases and are hereafter referred to as the C. coronopifolia group. At the onset of this study, nine species largely restricted to the Greater Cape Floristic Region were recognised (Germishuizen and Meyer, 2003) , of which all are associated with various wetland habitats. As a result of the poor distribution record and threatened wetland habitats in which they occur, seven of the nine species were regarded to be of conservation concern in the IUCN Red List of South African plants (Raimondo et al., 2009 ). In the absence of a revision not only is the confidence in the identification of species and the resulting distribution data compromised, but also the accuracy of the IUCN Red List assessments. Comprehensive taxonomic monographs are vital to species conservation as they directly inform conservation assessments and management as well as policy (Heywood, 2001; Schatz, 2002; Mace, 2004) . A study by Kirschner and Kaplan (2002) found that the majority (75%) of Red List assessments completed in the absence of revisions were incorrectly categorised, when compared to reassessments done after the taxonomic revisions have been completed.
The species of the C. coronopifolia group occur in freshwater or brackish wetlands embedded within the Fynbos and Succulent Karoo biomes. Several of the species are closely associated with Cape Vernal Pools, (Cook, 2004; Mucina et al., 2006) , mainly found on the West Coast, between Hopefield and Piketberg, but also on the Cape Peninsula and Cape Flats. These pools are characterised by fine clays or silts overlying an impermeable layer, which leads to waterlogged soils and the formation of seasonal pools (Mucina et al., 2006) . This vegetation type is considered to be Critically Endangered as a result of agricultural threats, with none currently protected in statutory conservation areas. A further species, Cotula myriophylloides Harv., is a highly specialised floating aquatic, restricted to shallow margins of a few slightly saline estuaries and threatened by agriculture and urbanisation (Helme, 2013) . A detailed taxonomic revision of the C. coronopifolia group is presented here as well as the impact of the revised species concepts, improved identifications and detailed distribution data on their IUCN Red List reassessments.
Materials and methods
Herbarium material was examined from the following herbaria: BOL, NBG, PRE and SAM. The recorded distribution of each species was mapped using this material and field observations. Capitula from specimens across the range of the species were hydrated and dissected using an Olympus SZ61 stereomicroscope and images of the reproductive components were taken using an Olympus SC30 camera. These images were then used by the first author to illustrate the diagnostic characters.
Field visits were carried out to study the species in situ and six of the seven species were studied in the field. During these visits, information such as habitat, flowering time and species associations were noted. Voucher specimens from these trips are housed at NBG.
Red list assessments of the species within the C. coronopifolia group were completed together with Ms Lize von Staden (Threatened Species Programme, SANBI) following the IUCN Red List Categories and Criteria procedure (IUCN, 2001 ).
Results and discussion

Vegetative morphology
Species in the C. coronopifolia group are generally annual herbs, with an erect to decumbent habit (Fig. 1) . Cotula myriophylloides is unique, in that it is a completely aquatic herb that produces stems and leaves which float on the water surface ( Fig. 1.A) . The stems of C. myriophylloides display rooting at the nodes, a character it shares with C. coronopifolia ( Fig. 1.M) . The stems of C. coronopifolia are distinguished from other species as they are often thick and spongy, contrasting with non-spongy herbaceous stems in the other species. The character that groups the species in the C. coronopifolia group is the sheath, formed by the dilated base of the leaf, which encircles the stem completely. The sheaths in northern populations of C. bipinnata Thunb. largely only clasp the stem, whereas those in the southern populations often fully encircle the stem. Opposite leaf arrangement is found in two of the species, C. eckloniana DC. and C. myriophylloides ( Fig. 1.A-D) , with the remainder of the species having alternate leaves. The leaves of C. myriophylloides are further distinguished as they are palmatisect (Fig. 2.A) , whereas C. eckloniana has simple leaves (Fig. 2.B) . Simple leaves are also found in C. filifolia Thunb. (Fig. 2.C) , C. vulgaris Levyns (Fig. 2.D) and sometimes in C. coronopifolia ( Fig. 2.G1 ). In the latter, leaf division can, however, vary from simple to twice-pinnate, even on the same plant ( Fig. 2.G2-G3 ). Cotula bipinnata and C. pusilla Thunb. have regularly twice-divided leaves throughout the plant (Fig. 2.E-F3 ), but this leaf division in C. pusilla is not always conspicuous in smaller plants.
Reproductive morphology
Bract shape is an important distinguishing character in the group, with C. bipinnata, C. coronopifolia, C. myriophylloides and C. pusilla having lanceolate to broadly elliptic bracts (Fig. 3. A, E-G). Cotula eckloniana, C. filifolia and C. vulgaris have broadly ovate bracts that taper to an obtuse apex (Fig. 3.C-D) , with the apex of C. eckloniana forming a narrow terminal appendage (Fig. 3.B) . Cotula eckloniana is also distinct as it is the only species where the bracts are consistently biseriate with typical outer bracts and lanceolate (Fig. 3.B1 ), opaque inner bracts with a pitted surface (Fig. 3.B2 ). The receptacle is flat and all the florets pedicellate, with the shape of the pedicels ranging from tubular in C. myriophylloides to ovate in the other species. While the pedicels are usually apically attached to the florets, in C. eckloniana they are diagnostically suproventrally attached. All species in the C. coronopifolia group have disciform outer florets which are female, with an absent corolla and naked style (Fig. 4) . The disc florets are perfect and fertile, with a yellow or white 4-lobed corolla. The shape of the limb is cupuliform and the tube oblong in the majority of the species (Fig. 4) , although in C. vulgaris the limb is campanulate and twice the width of the funnel-shaped tube (Fig. 4.C2) . Cotula eckloniana has an interesting adaptation as the corolla terminally extends to form a broad tail on the outer face, forming a "butler's coat" (Fig. 1 .E and Fig. 4.B) . The tail has a median wing on the dorsal side, while the ventral side is apically pouched, to clasp the apex of the ovary. While the disciform ovaries and fruit are always winged, with the exception of C. myriophylloides (Fig. 4.A1) , those of the disc florets may be marginally ribbed (C. bipinnata, C. coronopifolia, C. myriophylloides and C. vulgaris) or marginally winged (C. eckloniana, C. filifolia and C. pusilla) and this is one of the most important distinguishing characters (Fig. 4) .
Conservation
The previous IUCN Red List assessments for the species were based on the available herbaria material in the national collections of South Africa. As a result, the occurrence data for almost all of the species suffered many errors due to incorrect identifications and poor collections for some species. Upon reassessment and with the reduction of two species to synonymy, the previous Red List statuses for 67% of the species within the Cotula coronopifolia group were found to be incorrectly categorised with three species downgraded and one species upgraded. Cotula bracteolata (previously assessed as Threatened) was reduced into synonymy with the widespread C. coronopifolia and the previously Vulnerable C. pedunculata included within C. eckloniana. In the latter species, this expanded the area of occurrence, which together with the addition of new population data uncovered in the field, resulted in a reassessment for C. eckloniana from Endangered to Vulnerable. Several of the status changes were also the result of problematic identifications obscuring the distribution data of the species. Such was the case in C. filifolia and C. vulgaris, which previously had been confused with each other, as well as in several cases with C. coronopifolia, C. eckloniana and C. pusilla. As a result both of the aforementioned species were assessed as Critically Rare but are now downgraded to Near Threatened and Least Concern, respectively. Similarly, the identification of C. bipinnata and C. pusilla had been problematic with many collections of the white-flowered southern form of C. bipinnata incorrectly identified as C. pusilla. Both clarification of the identities of these herbarium records and in situ studies of this species have since demonstrated that C. pusilla is a highly-localised habitat specialist and as a result it is upgraded from Near Threatened to Vulnerable. Floating aquatic annual herb. Stems 40-240 mm long, glabrous, somewhat spongy, 1.5-2.5 mm in diameter. Leaves opposite, spreading, palmatisect, 20-40 × 5.0-10 mm; base dilated, forming a prominent sheath around the stem, sheath 2.0-3.0 mm long; lobes linear, 20-35 × 0.2-1 mm, ± terete, turgid, dark green, glabrous, apices acute, margins entire. Capitula heterogamous, disciform, solitary, terminal, pedunculate; peduncles glabrous, 20-40 mm. Involucre hemispherical to campaniform, 3.0-5.0 × 3.0-10 mm, 1-seriate, bracts broadly ovate to broadly elliptic, 2.3-3.0 × 1.0-2.5 mm, glabrous, green, apex and margins narrowly scarious, three to five veined, secondary venation prominent. Receptacle flat, epalate; pedicels tubiform, 0.3-0.6 mm long, decreasing in length centrifugally, attaching to floret apically. Disciform florets female, 3 to 10, in single outer series; corolla absent; style 0.7-0.8 mm long; ovary marginally ribbed, glabrous on inner face; 2 apical appendages present. Disc florets bisexual, 25 to 40; corolla 1.5-2.0 mm long, yellow, funnel-shaped tube with basal swelling, longitudinal resin canals present, limb slightly wider than tube, 4 lobed; lobes triangular, upright to spreading, dorsally tuburculate, glandular; anthers 0.5-1.2 mm long (including apical appendages), ecaudate, apical appendages ovate, acute; style terete with thickened base; branches truncate, papillate apically-dorsally; ovary marginally ribbed, glabrous. Cypselas heteromorphic; disciform cypselas ovoid, ca. 1.5 × 0.6 mm, marginally ribbed, with two ovate apical appendages, glabrous; disc cypselas not seen.
Key to the species of the
Diagnostic characters
The aquatic habit and floating stems of C. myriophylloides render this species unmistakable. It shares the opposite leaves and broadly ovate bracts with the terrestrial C. eckloniana (Fig. 3A-B ), but can be further distinguished by the uniseriate involucre, tubiform pedicels and the marginally ribbed fruit (Fig. 4A ) with prominent apical appendages (involucre biseriate, pedicels ovate and fruit marginally winged in C. eckloniana). 
Distribution, ecology and conservation status
Cotula myriophylloides occurs in shallow, slow flowing coastal pools or lagoons, often those with a relatively high salinity, and was once apparently common on the Cape Peninsula (Fig. 5) where it is now extinct (Helme, 2013) . Only two isolated and recently discovered populations are known to remain (viz. Bot River Lagoon and De Mond Nature Reserve Lagoon). A single collection of this species at Piesangs River near Knysna suggests that additional possibly overlooked populations between Agulhas and Knysna may still remain. The status of CR B2ab(iii) is retained (Powell et al., 2013a Spreading annual herb. Stems 40-200 mm, glabrous to sparsely hairy, herbaceous, 1.5-2.0 mm wide. Leaves opposite, slightly spreading, entire 10-35 × 0.4-0.8 mm, base dilated, forming a prominent sheath around stem, sheath 1.0-4.0 mm long; leaves linear, ± terete, leathery, dark green, glabrous to hairy, apices acute, margins entire. Capitula heterogamous, disciform, solitary, terminal, pedunculate, peduncles glabrous to sparsely hairy, 6.0-10 mm. Involucre hemispherical, 3.0-6.0 × 5.0-10 mm, 2-seriate, outer bracts ovate tapering to a narrow terminal appendage with obtuse apex, 3.0-5.0 × 2.0-4.0 mm, glabrous, green, apex and margin scarious, three-veined, secondary venation obscure; inner bract oblong, 2.0-3.0 × 1.5-2.0 mm, glabrous, whitish, slightly transparent, prominently pitted. Receptacle flat, epalate; pedicels 0.6 mm at anthesis, ovate, uniform throughout the head, disciform pedicel attaching to floret apically, disc pedicel attaching to floret floret supro-ventrally. Disciform florets female, ca. 5, in single outer series, corolla absent, style 0.6 mm, ovary broadly marginally winged, inner face glabrous. Disc florets bisexual, ca. 25 to 40, corolla 1.3 mm long, whitish to yellow, narrowly oblong, corolla broadly tailed on outer face; tail ca. 1.5 × 1 mm, obovate, dorsal surface medially winged, ventral surface apically pouched over ovary, longitudinal resin canals present, limb ± twice width of tube, 4 lobed; lobes triangular, upright to spreading, dorsally tuburculate, not glandular; anthers 0.5-1.2 mm long (including apical appendages), ecaudate, apical appendages ovate, acute; style terete with thickened base; branches truncate, papillate apicallydorsally; ovary narrowly marginally winged. Cypselas heteromorphic; disciform cypselas ovoid, ca. 1.77 × 1.37 mm, broadly marginally winged, wing ± twice width of ovary, base strongly cordate, inner face glabrous to sparsely hairy; disc cypselas ovoid, ca. 1.3 × 0.4 mm, narrowly laterally winged, wing ⅛ of the ovary, glabrous.
Diagnostic characters
Cotula eckloniana is similar to C. filifolia in that it has ± terete, entire leaves ( Fig. 2 .B-C) but is distinguished by the opposite leaves, biseriate involucre and unique tailed corolla (Figs. 1.E and 4.B) . The disciform fruits of C. eckloniana are broadly winged and glabrous (wing narrower and inner face of fruit with stout hairs in C. filifolia).
Distribution, ecology and conservation status
This species occurs in saline alluvium floodplains or salt pans from Lamberts Bay along the west coast to Bredasdorp (Fig. 6 ) and often co-occurs with the also vulnerable Oncosiphon africanum Källersjö. More than 50% of its known habitat has already been transformed and the remainder is threatened by rapid ongoing agricultural expansion. This species is suspected to be locally extinct on the Cape Peninsula but is easily overlooked and it is likely that further populations within the Table Mountain National Park may yet be found. The previous endangered status of this species is now downgraded to VU B1ab(iii,v) + 2ab(iii,v) (Powell et al., 2013b) due to the confirmation of at least eight extant populations.
Additional specimens examined
South Africa. WESTERN CAPE. green, opaque, apex and margin scarious, four to six veined, secondary venation prominent. Receptacle flat, epaleate; pedicels linear, pedicels 0.4-2.0 mm at anthesis, uniform, attaching to floret apically. Disciform florets female, ca. 6, in single outer series, corolla absent, style 0.2 mm, ovary marginally winged, usually with stout flat hairs on inner face. Disc florets bisexual, ca. 20 to 40, corolla 0.95-1.1 mm long, yellow, oblong, tube not draped basally over ovary apex, longitudinal resin canals present, limb slightly wider than tube, 4 lobed; lobes triangular, upright to spreading, dorsally tuberculate, slightly glandular; anthers 0.5-1.2 mm long (including apical appendages), ecaudate, apical appendages ovate, acute; style terete with thickened base; branches truncate, papillate apically-dorsally; ovary marginally winged, usually with stout flat hairs on inner face. Cypselas heteromorphic; disciform cypselas ovoid, ca. 1.4 × 1.0 mm, marginally winged, wing ½ width of ovary, base cordate, inner face usually with stout flat hairs on inner face; disc cypselas ovoid, ca. 1.6 × 0.9 mm, marginally winged, wing ⅓ width of ovary, inner face usually with stout flat hairs.
Diagnostic characters
Cotula filifolia has in the past often been confused with C. vulgaris, with which it shares the usually entire leaves and broadly ovate bracts (Fig. 2 .C-D and Fig. 3 .C-D). It is, however, readily distinguished by the marginally winged disc ovaries (Fig. 4 .D2) and fruit with stout hairs (marginally ribbed and glabrous in C. vulgaris) and the smaller oblong disc florets with a limb that is only slightly wider than the tube (campanulate and limb ± twice as wide as tube in C. vulgaris). C. filifolia is also generally smaller and more slender and appears to flower earlier than C. vulgaris where they co-occur.
Distribution, ecology and conservation status
Cotula filifolia is a widespread but localised habitat specialist, common on the Cape West Coast (Fig. 7) . It is found in marshy areas, damp places and freshwater pool margins, often with C. vulgaris. Subpopulations on the Cape Peninsula have shown a great decline, with many subpopulations now locally extinct as a result of habitat loss to urban expansion. This species has been downgraded to NT B2ab(ii,iii,iv,v) (Powell et al., 2013c) , and is still threatened by habitat loss due to coastal development, agricultural expansion and alien invasive species. Levyns, S. Afr. J. Bot. 7: 133 (1941) ; Levyns, in Adamson & Salter, Fl. Cap. Penins. 162 (1950) ; Goldblatt & Manning, Cape Pl.: 366 (2000) ; Manning & Goldblatt, Pl. Gr. C.F.R.: 366 (2012 Levyns (1941) , cannot be used as she was merely changing the rank of Harvey's C. filifolia var. decumbens to species level and therefore the type of this species must be selected from the original material cited in the protologue. There is only one such Wallich collection housed in Harvey's collection at TCD and this specimen is chosen here.] Spreading, annual herb. Stems 50-350 mm, glabrous, herbaceous, 1.5-2.0 mm wide. Leaves alternate, spreading, entire, 5.0-40.0 × 1.0-2.0 mm, base dilated, forming a prominent sheath around the stem, sheath 1.0-5.0 mm long; leaves linear, ± terete, leathery, light to dark green, glabrous, apices acute, margins entire. Capitula heterogamous, disciform, solitary, terminal, pedunculate, peduncles glabrous to sparsely hairy, 8.0-35.0 mm. Involucre hemispherical, 1.0-5.0 × 3.0-9.0 mm, 1-seriate, bracts broadly ovate tapering to an obtuse apex, 2.0-4.0 × 2.0-3.0 mm, glabrous, green, opaque, apex and margins scarious, five to seven veined, secondary venation prominent. Receptacle flat, epaleate; infrequent basal swelling, disciform pedicels 0.6-1 mm at anthesis, linear, uniform, attaching to florets apically. Disciform florets female, ca. 6 to 10, in single outer series, corolla absent, style 0.3 mm, ovary marginally winged, glabrous to hairy on inner face. Disc florets bisexual, ca. 35 to 50, corolla 1.0-1.1 mm long, yellow, campanulate, tube not draped basally over ovary apex, longitudinal resin canals present, limb ± twice width of tube, 4 lobed; lobes triangular, upright to spreading, dorsally tuburculate, glandular; anthers 0.5-1.2 mm long (including apical appendages), ecaudate, apical appendages ovate, acute; style terete with thickened base; branches truncate, papillate apically-dorsally; ovary marginally ribbed, glabrous. Cypselas heteromorphic; disciform cypselas ovoid, ca. 1.8 × 1.2 mm, marginally winged, wing ½ width of ovary, base cordate, inner face glabrous to sparsely hairy; disc cypselas ovoid, ca. 1.7 × 0.8 mm, marginally ribbed, glabrous.
Additional specimens examined
Cotula vulgaris
Diagnostic characters
Cotula vulgaris has often been mistaken for C. filifolia, especially smaller individuals of the former. Both species share usually entire, linear leaves and broadly ovate bracts. C. vulgaris is, however, distinguished by the marginally ribbed and glabrous disc ovaries (Fig. 4.C2 ) and fruit (marginally winged and with stout hairs in C. filifolia) and the larger campanulate disc florets, with a limb that is ± twice the width of the tube (smaller oblong disc florets in C. filifolia, with a limb that is slightly wider than the tube). C. vulgaris is also generally larger and more robust and seems to flower later than C. filifolia in localities where they co-occur.
Distribution, ecology and conservation status
Cotula vulgaris is a widespread species occurring from Hondeklip Bay to the Cape Peninsula and eastwards to Uitenhage (Fig. 8) . Despite the extensive loss and degradation of habitat, this species is still common, occurring in pools and damp places. It is, however, declining as a result of ongoing habitat loss and degradation, primarily due to urban and agricultural expansion, coastal development and alien invasive species. Its status has been downgraded to LC (Powell et al., 2013d) as the revision has added an additional 27 localities to the distribution of this species, contrasting to the three known localities in the previous assessment.
A taxon endemic to Australia and currently treated as a variety of this species, viz. C. vulgaris var. australascia J.H.Willis (Willis, 1957) , is considered here rather to be a separate species. It shares the marginally ribbed ovary and fruit with C. vulgaris but lacks the distinctly broad corolla limb rather appearing like those of C. filifolia. However, as only a single specimen of this taxon was examined during the course of this study we refrain from making any such nomenclatural change until more Australian material can be studied. secondary venation obscure. Receptacle flat, epaleate; disciform pedicels linear, 0.15-1.0 mm at anthesis, uniform, pedicel attaching to floret apically. Disciform florets female, ca.4 to 6, in single outer series, corolla absent, style 0.45-0.6 mm, ovary marginally winged, with dense terete hairs on inner face. Disc florets bisexual, ca. 20 to 40, corolla 1.2-1.5 mm long, whitish, oblong, tube draped basally over ovary apex, longitudinal resin canals sometimes present, limb same width as tube, 4 lobed; lobes triangular, upright to spreading, dorsally tuburculate, glandular; anthers 0.5-1.2 mm long (including apical appendages), ecaudate, apical appendages ovate, acute; style terete with thickened base; branches truncate, papillate apically-dorsally; ovary marginally winged, dense terete hairs on inner face. Cypselas heteromorphic; disciform cypselas ovoid, ca. 1.7 × 1.4 mm, marginally winged, ±equal to width of ovary, base cordate, inner face with dense terete hairs; disc cypselas ovoid, ca. 1.2 × 0.6, marginally winged, wing width equal to ovary, with dense terete hairs.
Diagnostic characters
Cotula pusilla may be readily confused with the southern populations of C. bipinnata with which it shares the white florets ( Fig. 1 .I and K), but can be distinguished by the broadly elliptic bracts (oblong in C. bipinnata), the marginally winged disc ovaries and the dense terete hairs on the inner face (Fig. 4 .E) of both the disciform and disc ovaries (marginally ribbed and glabrous in C. bipinnata).
Distribution, ecology and conservation status
Cotula pusilla is a widespread but localised habitat specialist occurring from Clanwilliam along the West Coast to the Cape Flats and Caledon (Fig. 9) . It is found on the margins of seasonal saline pools in sandy coastal areas and as a result of agricultural expansion, the remaining subpopulations are largely confined to isolated fragments among crop fields. The conservation status of the species has been upgraded to VU B2ab (i,ii,iii,iv,v) and it is threatened by further habitat loss due to agricultural and urban expansion (Powell et al., 2013e) . 6. Cotula bipinnata Thunb., Fl. Cap.: 694 (1823); Spreng. in Linn., Syst. Veg 3: 499 (1826); Harv. in Harv. & Sond., Fl Cap. 3: 179 (1865) ; Levyns in Adamson & Salter, Fl. Cap. Penins.: 161 (1950) ; Goldblatt & Manning, Cape Pl.: 366 (2000) ; Manning & Goldblatt, Pl. Gr. C.F.R. 366 (2012 Upright annual herb. Stems 20-300 mm, sparsely hairy, herbaceous, sometime spongy, 0.5-5.0 mm wide. Leaves alternate, spreading, consistently twice-pinnate, 8.0-80.0 × 2.0-15.0 mm, base dilated, clasping (northern populations) to prominently sheathing around the stem (often in southern populations), sheath 0.5-4.0 mm long; lobes 3.0-6.0 × 0.5-2.5 mm, leathery, light green, sparsely hairy to densely hairy, apices acute, margins entire. Capitula heterogamous, disciform, solitary, terminal, pedunculate, peduncle hairy, 5.0-25.0 mm. Involucre hemispherical, 2.0-6.0 × 3.0-7.0 mm, 1-seriate, sometimes 2-seriate, bracts lanceolate, 2.0-6.0 × 1.0-2.0 mm, glabrous, green to purplish, opaque, apex and margins scarious, distinctly three veined, secondary venation obscure. Receptacle flat, epaleate; pedicels linear, 0.3-1.0 mm at anthesis, uniform, attaching to floret apically. Disciform florets female, ca. 1 to 14, sometimes absent in head, in single outer series, corolla absent, style 0.2-0.4 mm, ovary marginally winged, glabrous to sparsely hairy on inner face. Disc florets bisexual, ca. 30 to 45, corolla 0.9-1.3 mm long, yellow to whitish, oblong, tube draped basally over ovary apex, resin canals not present, limb slightly wider than tube, 4 lobed; lobes triangular, upright to spreading, dorsally tuberculate, not glandular, anthers 0.5-1.2 mm long (including apical appendages), ecaudate, apical appendages ovate, acute; style terete with thickened base; branches truncate, papillate apically-dorsally; ovary marginally ribbed. Cypselas heteromorphic; disciform cypselas ovoid, ca. 1.1 × 0.7 mm, marginally winged, wing width ½ of the ovary, base slightly cordate, inner face glabrous to sparsely hairy; disc cypselas ovoid, ca. 1.4 × 0.5 mm, marginally ribbed, glabrous. 
Diagnostic characters
The white-flowered southern populations of C. bipinnata have often been incorrectly identified as C. pusilla (Fig. 4 .I and K), but can be distinguished by the lanceolate bracts (broadly elliptic in C. pusilla) and the glabrous, marginally ribbed (Fig. 4 .F) disc ovaries (winged with dense terete hairs on inner face in C. pusilla). Cotula bipinnata may also be confused with C. coronopifolia, particularly in the Northern Cape where the leaves of the latter may be very pinnately divided (Fig. 2.G3) . However, C. bipinnata is distinguished by clasping leaf bases (often sheathing in the southern populations), herbaceous stems with erect or spreading branches, regularly pinnate or bipinnate leaves (Fig. 4.F) and fewer disciform florets (0 to 14, 25-50 in C. coronopifolia).
Distribution, ecology and conservation status
Populations of C. bipinnata are found on the margins of seasonal pools and streams from Namaqualand to Malmesbury and Wellington (Fig. 10) . Populations in the Northern Cape are largely yellowflowered, while those in the Western Cape are white-flowered. However, no other clearly discontinuous characters can be found and a few cream-flowered individuals were found around Nieuwoudtville in the Northern Cape. Similar floret colour variation is also found in Hippia pilosa Druce and Cotula turbinata L. The conservation status of the species remains unchanged and it is listed as LC (Powell and von Staden, 2013) with only the southern populations threatened by habitat loss as a result of urban and agricultural expansion.
Cape, Cape Town (3318): Paardeneiland (-CD), 1835, Drège 222 (G-DC, lecto. -image!, designated here; P-image!, isolecto.).
Cotula integrifolia Burch. Trav. S. Africa. (1822), syn. nov. Type: without precise locality, 14 Jan 1811, Burchell 515 (K, lecto. -image!, designated here).
Spreading perennial or annual herb. Stems 20-300 mm decumbent, glabrous, spongy, 3.0-6.0 mm in diameter. Leaves alternate, spreading, entire to apically trifid or sometimes regularly pinnate to bi-pinnate (Namaqualand populations), 4.0-55.0 × 6-18 mm; base dilated, forming a prominent sheath around the stem, sheath 4.0-6.0 mm long; lobes 2.5-45.0 × 1.0-5.0 mm, flat, turgid, light to dark green, sometimes purplish, glabrous, apices obtuse, margin entire to irregularly serrate. Capitula heterogamous, disciform, solitary, terminal, pedunculate, peduncle glabrous to sparsely hairy, 3.0-70.0 mm. Involucre hemispherical, 4.0-6.0 × 5.0-10.0 mm, 1-seriate, sometimes 2-seriate; bracts oblong to lanceolate, 3.5-5.0 × 1.0-1.5 mm, glabrous, green to yellowish brown, opaque, apex and margins scarious, one to three veined, secondary venation obscure. Receptacle flat, epaleate; pedicels linear, 0.4-1.2 mm at anthesis, uniform, attaching to floret apically. Disciform florets female, 25 to 30, in single outer series, corolla absent, style 0.25-0.3 mm, ovary marginally winged, glabrous to sparsely hairy on inner face. Disc florets bisexual, ca. 35 to 50, corolla 1.4-1.8 mm long, yellow, oblong, tube draped basally over ovary apex, longitudinal resin canals sometimes present, limb slightly wider than tube, 4 lobed; lobes triangular, upright to spreading, dorsally tuburculate, not glandular; anthers 0.5-1.2 mm long (including apical appendages), ecaudate, apical appendages ovate, acute; style terete with thickened base; branches truncate, papillate apically-dorsally; ovary marginally ribbed. Cypselas heteromorphic; disciform cypselas ovoid, ca. 1.2 × 0.9 mm, marginally winged, wings ± equal to width of ovary, base cordate, inner face glabrous to sparsely hairy; disc cypselas ovoid, ca. 1.5 × 0.5 mm, marginally ribbed, glabrous.
Diagnostic characters
Cotula coronopifolia is easily distinguished from the other species, but some specimens from the Northern Cape with bipinnate leaves (Fig. 4.G3 ) may be confused with C. bipinnata. Cotula coronopifolia is, however, distinguished by the sheathing leaf bases, spongy stems, decumbent habit with rooting at the nodes (Fig. 1.M) , and greater number of disciform florets (25-30) (leaf bases clasping, stems herbaceous, erect with spreading branches and fewer disciform florets (1-14) in C. bipinnata). Cotula coronopifolia is also generally more aquatic and is found submerged in water whereas C. bipinnata occurs along the margins of seasonal pools.
Distribution, ecology and conservation status C. coronopifolia is widespread in the Northern, Western and Eastern Cape, with isolated populations in Gauteng that may be naturalised (Fig.  11) . This species has also become naturalised globally, recorded also in North America, South America and Australia (Cronquist, 1963; Cooke, 1986) . It prefers the margins of freshwater or saline pools where it grows in clumps. However, smaller individuals are known to occur in waterlogged soils. This species is listed as LC.
